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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain automotive trims 
and interior parts of olefin resin with high antlscratch 
properties. 

SOLUTION: This thermoplastic elastomer laminate 
consists of a skin layer composed of an olefin 
thermoplastic elastomer composition containing the 
components (A)-(C) described below, and a base material 
layer composed of a crosslinked foam or a base material 
layer composed of a crosslinked thermoplastic elastomer 



containing a crystalline polyolefin resin and an olefin 
rubber, and automotive trims and interior parts are made 
of this thermoplastic elastomer laminate or a 
thermoplastic elastomer laminate with a laminate 
intermediate layer (A) 20-85 pts.wt. of crystalline 
polyolefin resin, (B) 15-80 pts.wt. of styrene polymer 
block and isoprene polymer block, and (C) 0.1-10 pts.wt 
of at least, one type of component selected from 
silicone oil, ester of aliphatic alcohol and 
dicarboxylic acid or fatty acid, fluoropolymer and 
higher fatty acid amide. 
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im^^^] TiE^5^( A) ~ ( C) ^'^ti'^ u :7 ^ 
-80SSa^ ; (C)->iJ «iK5^r /^=I-/^ 
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(B) y^^iy'^tirza^(DmM»(^M'ti^y'^'y^ 

(a) 

v^a-g^^^^o .y>^-e^or. VT^i^^^Wif-^i- 
:/n:y^ (b) <>7!)^^b/c^57KS^:(JD$nrv^Tt^ J:v^^ 

(B) co-^ff-Siii 0 omsgRT-^-s] . /^ibt/l- 

(c) •>y^->^:^^/^ (CI) . !i^J^r/u^-"/L^<^ 

ii;F.4<y-^- (C3) ^xmrnmsmr k (c4) 
^ 5 ^ Jt^* ^ Aux;a5|£ $ nr 1/ ^ r ^ J: v ^^JSS i: . 

[11-0)] (K) $^TV^-C^J;l^/'Ky:r^U>'^ 

tfcfi (L) ^ixr^^r^ J:^^jj^y T'Dt'ix 

Ilf:^^2] [r-®] (A) m^^^V:tUy>(> 

2 0 - 8 5 mm^. 

(B) >^^^'>'^fc:^i^^30^^«c^7)a'g'^*:yD'y^ 

(a) 

yc2:y>; (b) tf^^hfj:^7Kmmn^tix\^^xhx\^^y 
o;/^^s^f*:i s-sosss (A) 

(B) ^7:)^tfSf^i 0 0Sl:a^x-$?>5] . ?:^<bt/{;: 

(C) (CD . ^i^J^T/u=i~-/u<h 

(C3) ^xxfMmmmri k (c4) 

[11-®] (M) SfB^4^y:^I^:7^>#f^i. ^/lll 
(N) m&^^V:tl^y^>mB (p) ^^l^^'-O'^ 

(q) t^'^^LX^^^^^^^J:^'L^±\Z^^^ 

tix\^^^zt^wi^t'r^m^m^=^yy^ h-^-ms 

[tl*^l3] [1-0] (A) )g^0tt^y^i^:7^v 

m^^2o--8 sm&u. {B) 7s^i^>'^tzi,-t^<Dmm 



(2) 4^W¥9- 1 5 6 0 5 3 
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n^y^^a^^l 5-8 OSa^ (A) 4oJ:tJ^ 

(B) (T^-a^l+SJil 0 oasSiS-Cfc^] . 

(c) v^y =x->':e->f/t' (CD , fllfl»Kr/u=r-/wi: 
10 m^.^v-^- (C3) ^xrjmmmmr^. k (C4) 

1 omm^^^^Lxfj^^^^m^^m^tixi^xhx 

\,^:ti^y^>^M'^M^^y^h^-mj^^ [r-i] 
^^b^j:^^>'^^:^i^nxrm^tix\^^xi,x\^^m&mt. 

[II-(D] (K) ^ffi$tiTi^Tt.J:i^^y^^L^>^ 
tafls:, t.ftit (L) ^ffi^ix-Ci/^TtJ:i.^^yyc2fc' u 

[iii-d)] (M) i^^B^TfsU yi-\yy ^ >^mm. ^fcit 

(N) JfeSl^^y ^L-:7>f (p) ^:?hu:7^>^ 

ixfeflR^iH^^y^ h-^-;6^ibi^<^0. [I -®] 

m ii-i) (A) . (B) ^Sctt;^ (o (om 

(a) t. 

i^^m^wy'^y^xh^x^ ±^ yyiyi^M-mcM-r 
5 1, 2-ffiioJ:u^3. 4'{txm^LX\^^^-( y:/u 

y^^v^ (c) . ^fz.\^-:f^'y^ym.^^-:fxj^y^ 

(d) ^;:)^Jb?:e67K^^^D^tvXl^Tt.J;^>7'p 
a^f*:0-3 OSSSR. 

(E) :ri/:7^>'2^=f'ix0-4 OaSSiS. 

(F) «:^l:^J 0-4 081:35. ^c^p^U^iw (G) %mM^ 
-4 oasa/^^'b^^6l*/!>>^ilf^n5^>^cC< 

40 ^^^-ir*u [^^ (A) . (B) . (D) . (E) . 
(F) ^XXJ (G) (7?^f+ftfll 0 0SS35T-^5] . 
;i)-o;S5^ (A) > (B) . (D) > (E) . (F) ^X 
Xf (G) CO^ftSd^ra^S^ (A) . (B) , (D) 
joctt/ (E) co-^ltftcOit^Ti^ 1 0 0-4 oai:%r'^b 

^ rK ±<^m^tix\^-f^\^^zt^wmtir 

50 K-7-fi|jH*o 
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mm (e) tiri^y^:^^^-^ (f) t^^^i'Xf^^ 

(a) t. 

y'uy^ (b) tt^hf^^y^mmm^tix^^xi^J;:^^-f 
n y:!7^m^i^2 0-^-9 ommu c^S;5> (H) ^xt^ 

(B) (D-g-f+Sfil 0 omfiSBX-^ai . ^^ibW:: 

(C) i^V (CD . ^&^;^r/^=i-/u.i: 

^^.ify-;-- (C3) ^xxi^mmmr^ k (c4) 
1 omsM^^m\^xfj:^u^m:L^m^rix\^^x-hx 

>'m^.'^Mi^^y^ h^-mi^^ [1-2] 
[ii-cp] (K) ^i^^-n.T^^Tt^jri/^/i^y^^^i^v^ 

?S«s:. ^fctt (L) 5i^«$:fx-ci^x<3J;i'^Ji^y:/^i:°i^ 

mm (e) t:t\^y^y^s::i^J^ (f) ct^^^LT/^e 
(a) <i:. 

y^m^^-y^y^x^^x. ^-fy^^i^^^mffii^^-r 

^1, 2-{iiQj:tJ^3, 4-{<Lxm^\^x^^^h^ y-fy 
ymtL^^^t- 4 o%\^j.}Lx^hn't^'^tz.\x^n^^ 

-zfxiy^ (b) <!:;!i^io/^67K^I^;&D$ixrv^Tt>J:i^^:7' 
a:y^^m'g^»:2 0-9 OSS^ C^5> (H) 

(B) (^^ifSf^ii 0 ofisa^T*^^] . /.^ecMc: 

(C) vji (CI) . flt^^T/i'=i-/w^ 

>>";(7/i-4t>®e^7tfiflg^^i:«7:)^^7^/i- (C2) . yy 
(C3) ioJ:U?i^aflEKg&r^ K (C4) 

1 Q^%m^^^^\^xt^^%'7f^\mm^^x^^x^x 

\^^yy ^^y-mmw^^yy^y-^-^^^^ [1-2] 

[ti-®} (M) msk^-^^')^yy ^ym"^. -^^ti 
(N) ^S^44^y :?l-i^:7-< (p) tisryy^y% 
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^J^ (q) ^^^#L-C^^aSP5>6^/cei/^L^:^l;:^S^ 

kix\i^^z.}i-kwmh^^m^m&^yy^ v-^-mm 

Ilf^^9] [I-©] kn) W^Sk^if^')isryy^y 
mm (e) i:;?l-U'7>f >'^=i'A (f) b^^-^X^XtSi^ 

%':^^wi^^\^'^±\z.mm^Mz.m^m^^yy> v-^-x 
0-8 oaatB. 

(B) :^^yy^it\t^(Dmmi^(^M^f^y'uy^ 

10 (a) 

6 1, 2 -{i^3i:t/3, 4-{iT'M^LT(/^6^yyu 
ciy:^^^S'&*2 0-9 OaS^il (H) iojit/ 

(B) (D^ifMi^i oomm^xh^] . /I^ibt/fc 

(c) r3->':t^/^ (CI) . mmmrj\^=i-/\^t 

i^ytj/i^^ymt^fcit^^mmt<0=^:^T/l- (C2) . yy 

20 (C3) ^xtj^nm^mmri k (C4) 

1 omMU^'^^i^xfi:^u^tfy{z^m^tix^^xi,x 

\^^:tyy^ y^M'^m.^^yy^h^-m.fS.^ [1-2] 
6 a ^ AaxTi^ 5 1/ ^ X t> ^ 1/ <t . 

(li-d)] (K) ^1il$nxv>Tt)J:v>.1^)J^^u>'^ 
^TtJi (L) ^m^tixi^xi.x^^y^Vy'^^'y 
y^mm-b^j:^^Pfmt. 
[lii-CDJ (M) '^^B^^yf^^J :ti^y 4 y mm. t^tzn 
(N) m^^^^\):tyy^ymm (p) t:tyy^y^. 
30 (q) <^:^-5^Lr/.ca^5^W^^'^^L^±{:i^ll^ 

<i:S«-s [II-®] t(Dm\zms^rirzWi\mtf)^hm 
^^tix^^^zt^^Wit-r^m-^mi^^y:^ h-^-a 
Ji^z|So 

(11*311 ol :tyy ^ ymm-^m^^^^y ^ h-^-m 

im (1-2) iSL^ (H) . (B) ^XXf^ (C) (75 

(a) ^^sii^y :tu:7^ >^^io-5 omfi^> 

(D) ;^^i^^^;^:l^^coK*ft:coa^«c:/a5^>J' 

40 (a) 

^ yy^i^^S-g-^^p yT'u-^ • 

6 1, 2 -f5::JoJ:l>*3, 4-&X^'&Urv>6^ y^i^ 

>-m&^#s;^^3 o%^j.Txh^m'^i^'^rci^^&^i!^- 

(d) t^^bfj:^7Kmmu^nx\^^xtx^^'f^y^^ 

a^ft:0-3 OSS^. 

(E) :t-U:7^>'^zfi^0-4 OSSIflS. 

(F) «^t;?P]0-4 OSaSR. /^^^tJ^i- (G) m&Mo 

50 4 omsLm^ht£^mf)^hmf,ttiho^t£< bi,\m(D 
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5 

f&i^^^^L [^5> (H) . (B) . (A) . (D) . 

(E) . (F) ^xx^ (G) (D^$mitiQ omm^X' 

h6] . t^<^f^^ (H) , (B) . (A) . (D) . 

(E) , (F) ihxx^ (G) (D-^tfrni^m-r^^^ 

(H) , (B) . (A) . (D) ioXXf (E) <D^n& 

(Ditmf}^ 0 0-4 omm%x'h^zt^Wi^t'r^m 
m^mi 1] m^mim^^^u^i^y^ymm (z) 

(z) r^mmmi^f^M^tifz'wnf^n^shiz. "fmm 
^titzm^m t mum tf)^(b^j:6mmi^^ ratm^m t 

[0 0 0 1] 

f)^bm^^ti^m.^m.^=^y^h<!^-mMW. m&Mt 

^mm tmum tt-hmfi^^ti6m^m^=^y k^- 

[0 0 0 2] 

m^^>j^<m\^^hnx\^^^. mt^^'^^^m'i^ri^^^it^W} 

mmm-^. mw£i:u^i^xmm^rix\^^^. ttc. m 

(0 0 0 31 ^zx\ :^m^m^^it. m^¥X-14 
0 2 3W'jimzi6^^x. isi^fj:T.mxmmx^i>:^i^y 
^ y^m^M^=^y y^ h-^-<^o^/i^^<^^illLxt/^6o 
z(D^iyy^>7f.m'^M^=^yy^\^'^-<^^^i^^-^> * 

m^/^^^'y \'^=km'xmmzm^mLxmhhrz:r.^ 
:^y7r::^Mx^rirzm^M'&=^y^h-^St. ^^])^ 
m<7^xv^z^mmz^^fj::^y^^^^u^^\ ^\^y^ 
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[0 0 0 4] \^t^\.fit'-h. '^^(n^^y^y^M-^m 

h^. ^(D^^fjm<m'^f\^x^^bo 

[0 0 0 51 %tz^m%9\rm.U^nXh^^^ V'^^r-^ 

[0 00 6] tzhx. :^iyy^y^.mM. ir^y-^y 

20 m\zfjz<^m^tix\^^^o 

[0 0 0 7] m^mmMm<r>m.M.t^h. 
mz^mt^^:^^^^'r^mt^*='^^mm\zi\^<>x. 

y^y^M^m^^y:^ X o {zfj:^ 

[0 0 0 8] Lt^L^j:^*^h. '^^(Diruy ^ yikmfiih 
6^^it^iyy ^ y^M-^m^^^y ^ h-^-?5^^/^^^jf^ 
mt. ^it^'^/i^mmt)^b^j:^^mi^t\t^Lx. Mm 

30 Tl/^6o 

[0 0 0 9] 

i^mm^LXotir^mm] ^mnn. ±m(oxo 

X. :t-i-y^y^Mm^uPktL. m^nm^mti. m 
mx. v^^^/>tmBxh^. Lf)^i,m^vxi,^'§ 

xf^(r)mmi^^m^'fzBW)^p^i^mu^p^mmi-^zt 

[0 0 10] 

t. 'i^ie^^'j:t^^y^ymm^tzim.^m^=^yy^\^ 

ioXXJ^^m<n^^uy^-:ft2y^^M^i^^^'^ 

(Dm-txt^t^m-^m^^^y 7. h-^-Mm^brnf^ 

^^-rmmi^^mmi^tztz^. m&x\ ut-f^^^ 
ti'-^SfXh^. Lt)^tm^i^xt^^^^0>^^m^^ 
Mmi-tm:imrifzm^m^^y:^h'^-mi§i^^x 

50 0Sl)j^l^^i^^a°p^5^#6n6C<i:^^i±iL> ^^0.^^ 
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(1) [I-®] {A] '^^B^7f.uyti^y^ymm2 0 

-SSSii^^ (B) :^^\yytrcit^(Dm^^^(7:^M'B- 

*ynyi5^ (a) t. ^ y^i^'-^m-^wy^y^i^tcu 

^ y:f\y>mtL\z,-^^^\. 2-a^^J:t/3. A-\±x 

fi'^*^fcli*S^f^:/ny>7 (b) tt^h^^^i^mW^ 

C/5jc:^ (A) ib'it/ (B) (7)^111:1^1 oofiS^BT-^ 

6] . ?:^ibt>'i:i (c) ^i-y^r-r/p (ci) . 

(C2) , yvm%if^^)^- (C3) ic5j:t;ii?»I^^ 
K (C4) t^hfSi^^t>hMtf\.^^}/f^<bi^\'^ 

^^x^^xA^^'^^iis-^^y ^^y%^^W^^y7. h-^-m 

ctl^^j$S<b. CI1-<D] (K) ^l^^ixr^^-Cii:!/^ 
^tfyin^uv^^l*:, %tz.\t (L) $tirv^Tt)J: 

x^^'^^:ih^'^'^t-^^^:^w^^y y^ v-^-mmw. 
{2) mt ix-O^ (r>^^mb. Cil~©3 (M) ^ 
^>f^ifs^}^^y >{-ym%. ^fcil (N) ^^i^TKy^M^ 

y^^y^M (p) ^;?J-U:7^ (q) t^^^X. 

^ - ^> ^ a ^ 7^1^ ^Itfiic: ^ i^ -C 1/ > a c ^ ^ 

(3) cr-®} co^j^l^. ttriE cii-d)} 
Vi^h. cm-®} {M) mh^if^')^'^y ^'y^ 

(N) m^^^^'}^^y ^^^m^ (?) 

vy^^y^.^^ (q) <^^^^UT^^^a5>6<3?:^VNL^ 

[I"®] bw^m [It-®] ^^T^rsifc^i^n^t^Fs^ 

(4) ^1^:7^ v^^pJMil^^^ K-^-ia^^ CI- 
1] \t. (A) . (B) ib^J;t>* (C) </)M{w. 

(D) y^i-\^i^%fz.\'X^^%m^<r>%^^':fx2y^ 

(a) >f y7'uvl:'^^:^c^'>^^?'-{^'<>':7^^^>' 
W4t^^^i-6 1, 2-fi:Joi:r/3. 4-fS:r-)g'g'UTt/> 

f^^fi-^^l/D (c) . ^/bfl^:? v^^^^^S-i^^y 
(d) <!:;!I^^b^,^'57K^^^P$^^T^^Ttii^^>^o 
y^^S^*0-3 OSS^. (E) ir\yy ^v%::iJ^ 
0-4 osg^. (F) ^{t:^lo-4 oms^. ^^^t>* 
(G) 3fcJ*^Jo-4 0fil:^;:?^6^c^^l$/5^«b3iim6 



(5) i|^r^¥9- 1 5 6 0 5 3 

->/^< c^t) IS^O^^^^WU (A) , (B) . 

(D) . (E) . (F) (G) (D-g-tf fill 1 0 0 
SafRT-^-S] . /i^o/Tj?:^ (A) . (B) . (D) . 

(E) , (F) io<tt; (G) <D^%\m'^-^'^^J^'^ 
(A) . (B) . (D) (E) co^ffS69M:4s^^ 

1 0 0-4 omi:%T*fo6Ci:^i}^m^1-6±E (1) 
/^i^L (3) <;Dl^•fi^;il^l::E«<7Dl^^ffi^4:3^7>^ 

(5) -tvy ^v^m^w^^yy^v-^-mm [i- 

(1) (4) ^7?v^-fn7^>^{rEe^Of^^li^43:7:^ 

(6) :tu:7^>'^flBJM^4:x^>^ (l" 

1] ^nx^.>5::<i:^1^^l5:i:-r6i:iE (l) 

^^t (4) (r^\^^'fk\.tAz^m(r^m^m!^^yy^V'^-m 

(7) W) 'i^^^^^^')ir\yyAVm^ 
(e) <}:;r.i-:7^>-^=ri. (f) <i: ^^^UX?:^ 

&!3/^i>u^^(w^lf ^nfc^SHt^^;^ h-^-i 0- 
20 SOfii:^. (B) ;^^uy:^fc{-±^co^^^^(7:)fi^^ 

yP!/<:^ (a) -<y7'L^>fi'a'i$:7'D>;/^^fc{l^ 

yyuym<L\:i^i'^i, 2-it^^xf3, 4~itLX^f^ 

^^z^^Ttfi^s-^f^^yn^y^ (b) tf)^b^j:^7Kmmm 

^tiX^^Xi,X\^^y^y^^M^i^2 0-9 osaiffj 

(H) :^XXI (B) (7:)^tfS(ll 0 OmS^X^ 

^] . f^bmc (c) v^y^^-y^-Y/i- (CI) . mm 

/U3 -/^ i: >?;i7 /vtJ? >'^^ ^ corn x/u 

30 (C2) . y^y^^^.^y^- (0 3) ^^t^mmmm 

K (C4) ;iJ-b^cf^SI;5?^b]lf^n^{i^^?:^< IS 

^tiX\^^xtX^':ti^y^y7^M'^Mfk^yy h^-m 
f^m ii-2] f)^h^^^^>^-y^MXi^m^tix\^^xi, 

x^-^6zt^w^^t'rm'^m'&::^yy> h-^-mmi^. 

(8) KfE Cl-0] (T^m^mt. sffE Cll~<2)] 

yy^ \-^-^Mi^o 
40 (9) t^E Cl-®} ^o^^Sa^. fTlE CM-®} (^S 

^mt. mm cm-®] <7)'1^F«1®t;^l^f>tt^$i^r^/^ 

(10) :tuy^y^m^m^=^yy^h-^-^f^^ [i 

-23 {1. (H) , (B) iS^Xf (C) (75{til{C. 

(A) ^^B'f4^yxt-U7^y1t^i0-5 0S1:^. 

(D) 7^'fuyttznt(DmMf^(^M'^i^y^y^ 
(a) i:. >f y7^u>'m^i*>^f3 5/^^^fc^i'^'y:/^>' 
mtlcMT^i. 2-fiioit/3, 4Hi:xl^^UTv> 
50 yy'i^ymtt^m^*^^ o%^:xTX'h^M'^i^'^ti 
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^t^m^^rfuy^ (c) , tfcliy^ v=:3^>'S'g'*7' 

^y^ (d) ti)^h^J:^7mmw^flX\^^Xi,X\^^-:f^ 
y^^m^WO'-^Q^mU. (E) ir\yy^>lk^J^ 

o~4omfi^. (F) mmo-'A.om^u. fs^hu 
\z. (G) %mmo-Aom^%t^^^s:^m^hm\t}nh 

&tS:< thim(0^':^^'^^\^ C^5> (H) . (B) . 

(A) , (D) , (E) , (F) (G) (O^tm 

\tl OOmS^T-^aj , ;i)^o^^ (H) . (B) , 

(A) . (D) . (E) . (F) ^X.XI (G) (75^1+1: 
{^^^-r-S^^ (H) . (B) . (A) . (D) ^^XI 

(E) (D^t\^<D\tm>ioo-^AOMmoXh^:it 

*#m^i-'5±iE (7) /cf^^u (9) <n\i^'rtifmz,mm 

(11) m¥^mm^^^') ^r^mm (z) 

1/>L (10) c0VN-fix;5^^:fEit(DS\«Ti|'t4^7;=^ h-^- 

(12) 'Wt^mtts:^^-')ir\^y^ym^^ (Z) >^5^^ 
1 5^1 ^ 75^ e -5 H® f:i^J$:S t ^ Pal® ^ S«" 

^±15 (1 1) t^m.(Dm^m.^^yy^ v-^-mm^. 

(1 3) ±IE (1) (1 2) (DV^'rn;i^::Eit^o 

(A) . r/n^y^^^^ijS-^i:*: (B) . tiihm^L'y') 
ir^^\^ (CD . ^^mWiTf\^^-j\^t'y^^'^^->^^fz. 

mm^to:^^yv-/\- (C2) . ^^^^/-Ky^- (c 
3) ^x.xi^mmmri. k (C4) t^h^^^mfi^hm 

\tfi^&t:: <thl ao^5>^&^^ft- e ^ 1/ :7 ^ 

^m^=^yy^v-r-m^^^ [i-n (j^t. hkt:)^ 

-^m&^yy^V-^-Wif^^ [i-i] iri/^^m^^^^ 
-5) . h^y^^nm^m^^yy^v-^- (h) ^ T^n^yjJ' 
^^m-a-ft^ (B) . /^^tMrv-y (CI) . 

x/u (C2) , y-ylR^^y^- (C3) *3j:t^i^jftfl| 

mm.rxV (C4) ^^fD/^5l^^^651(fix^{i'^^^< ^ 

-m.im [1-2} (i^T. ^2(Dm'^Wi^^yy^V'^ 

[0 0 13] j^wnxm^^^^Ko^-^w^^y y 

( I - 1} }L^t'i^m^^<n>m\^. rf^ y 

^^^^W (D) . ic)yy -i'y^.^J^ (E) . mm 

(F) ^6j:t/S:tl»] (G) ;5^6?:^6S^/)^'^>iil^iX^^>''c^ 
< (Ir i lSi75^»';?^s^W$nTV^-CiJ:v\ ^3t^2cD 

i*5>cof&i-. ^fs-llJi^y :2i-i^:7^y^«i (A) . T'ay 



(6) Itl§¥9- 1 56 0 5 3 

^*fi^* (D) . ^vy^i^%^j^ (E) . mm 

(F) :feJ:i>'3StI^] (G) *-P./^^S^^^^iifm'6il^?^j^ 
<hh\^(ni^%ir^'k^^^X\^Xi,^\\ 

[0 0 14] m^^if^')^^y ^^ymt {K) )) 

§«T*ffiV^'5l^^0+i^y ^tU^H'l/W (A) f^. 
^|&2-20COa-:d-U'y^ :/^0*^Aa'^f*:^ fcii^S 

10 (1) in^u^-mMm-^^*: (M&tt. ifJE&cn 

v^T-h.-C't>i:v^) 

(2) :x^t^>'^, 1 0^/^%J^T(7:)teC0a -:^L^:7^ 

(3) t-uvm^is-^^ 

(4) t'uy^i: 1 0^/U%i^TC>McOa~:rU7^ 

(5) y^nt^yvt 3 0'e/l^%j^T<Di^(Da-:tUy^ 

20 (6) i-:/x>-^S^* 

(7) \-:ffytiO'^./^%^J.T(D{^co<i-^\^y^ 

(8) 4-/^/u- i->oxvm?4m^* 

(9) 4-^5"/u- 2 0^/U%J!^T<?5{i& 
[0 0 15] J:fE£0a-^l^:7^ v<i: UT<i> 

t^(DXim^B^^^'j:ti^y^>mm (A) imnx. 
h6\^^am^io^xm^^^ztt-xt^o 

[0 0 1 Q] mia^^^V^^lyy^ymm (A) 
h7P-U-h (MFR;ASTMD 1 2 3 8. 2 3 

ov. 2. i6kgi9S) J6s^^^t<^io. oi-io 

0g/l05>. ^hlZtfh^LiitO. S-TOg/lG 
^(7?IS®{c:^6o ^?t^#0ii^y (A) 
tt. X»^IC i; f9 :^i^timiBimf)mn 5-100%. 

[0 0 17] ^mm{:iU6m^m^mfi^ir^mi(Dm^ 

m^:^yy h-^-m^^ CI - l] t;:;^5VN-CfX j^Si* 

7f^])ti-y^>mm (a) (ii£:^^/7)c5^-e^ ^ , n^eti^ 
y^ri/y^ymi (A) . yn-y^^m-a^^ (b) . y 
t^y^P^m^^ (D) , iri^y^^T^^A (e) . tt^fc: 

(F) ^xx/&Mm (G) (Tp-^ffi:! oommm^in 

LX2 0-8 SfifiSP. U<<i3 0-7 5Sl:§li. 
$p3WT^L<tl3 5-7 OSl:95cOfij-g'-e^l/^>5o ^ 

tzL. ±:iE^^ (D) . (E) . (F) ^oXXf (G) (1 
50 ii:Mf&^Xh^<OX. ZtlbOf^^itOMRUtfj:^^ 
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[0 0 18] t,ft. y^mmizm^mi^m^m^'r^mz 
'i^^B^n^'j^i^y^ymm (a) MiMj^^x-h^o. m 

nfm^=^y^h'^- (H) . -/^y^^m^i^ (B) . 

^^Mi^yi^'J^^y^'^m^ (a) . y^y^^m^w 
(D) . (E) . mm (F) io^xf 

(G) O'&itsi ooss^{w^L-co-'5om 

0-4 0mS^<7:)t'i'^X-fflt/>-5o TtfcL. ±t^J&^ 
(A) . (D) , (E) . (F) i^^Xf (G) aBMf& 

[0 0 19] '^is^^'jt-i-y^ymm (A) ^±fa<7> 
( I - 1 } . (1-23 m^hti^o 

[0 0 2 0] {{•frn^y^^M^i^ (B) )):^^mxm\^^ 

^y^^^m-^f* (B) x^uvtZ-cH-^cD^^ 

•yxjy^ (b) 7K5f5^;()0$i^Xv^r ^ J: 

[0 0 2 1] ±.W:f^y^ (a) 

4 - >/U:^5^l^>'. 2 4 -^V' v^' 

\ihin^o -f^y^ (a) ^1ll^1-SS^I*:^5^i:UT 
[0 0 2 2] }Lt^-:/^yi^ (b) ^m-r^S^^^^/c 

^«w^t-'5 1, 2-fi:fcJ;tJ«3. 4H3^T*I§'&LTV^ 
y7'L.^^*tt'g-Wl:;?>^4 0%j^±. ^ff^U<f^4 5 

[0 0 2 3] 

[^kil 



CH3 

-CH2-C- 

CH 
II 

CH2 



CH-CH2- 



1, 2*^^ 



t 

C-CH3 

n 



3, 4.*!^ 



[0 0 2 4] ^'i' yT^i^vWi^-^-f 

^1. 2-&ib'J:t/3, 4-{i-e^'g'LTi/^e^ y7'^' 
>'¥^4'a^fi7^^54 o%«±-efc^i:#. mmnm^mth 

[0 0 2 5] ytiy^^m^^ (B) 

^fzn^<Dmmi^<om'^i^'f^y^ (a) oftj-^f^, » 

^ t<{15-50Si:%. ^^i::$T^t<{li 0-4 5 

(b) (DfiJ-^f^i. $?^U<{19 5-5 0SS%x ^ 
h U<f^ 90-55 fil:%<73|SiaT'*>^o 

[0 0 2 6] :*:^P^{::i5l/^T{i, 7Ki5sl3sj(lP$ixfc:/n 

^^s^^ (B) mT~^L^\ 7Kmmm^Mcyuy^ 
^m-^i^ (B) ^^1.^5^. mm'&tmmmcx'omti 
itmm^mmu^m^m^=^y:^h^-mf&m ci 
~ 13 . [1-23 tmhti^o 

10 0 2 7] ::^mMX^\^^^'f ay ^^m^i^ (B) O 
30 7</^^:7P~l/- h (MFR ; ASTM D 123 
8. 2 3 0t:. 2. 16kg??S. i^Tl^i:) fi. 
U<(tO. 01-30g/105>. ^bJ-$^^t<fl 
0. 0 1-1 0 g/1 0 5>(7)SBlSt-fe'6o /^^hy^ — 

(B) i^«ftf4tclgtifc^?f^f*:^!t^U^# 

[0 0 2 8] ^^m^^Xm^^yny^^M^i^ (B) O 
WmtLX\t. -yay^ (a) -ypy^ (b) 

[0 0 2 9] z<D^ofj:yuy^^m^i^ (B) tc 

(1) T/i^^yi^V^yMt^m^mhMt VX:^'^\yy- 

(2) ;^^u>'^/c*t^(7?^3»f*:. ^\^^X'^ yy^\^>t. 

50 (3) iyV^'^J-^t^^^mimtLX^ yyi^'^^tz 
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(B) (Dm^:^mmmit. fct±immW'2-3 

[0 0 30] t,ft. ±^s.<nx^^^1imzx^mhtitzy' 

^y^^m^i^ (B) izym^m^n^^f. 

ntzy" ^ y ^ ^m-ti^ (B) m^h^i^, ym^ti^y" 

.y^^ro^fi-g^i^yn.;/^ (b) rh^o 

(B) (i. '^^B^yf^v:t\yy4ymm (a) . ^P-;/^ 

^fi-g-^*: (B) . Zf^y^^m^i^ (D) . 

^=fi. (E) . «C<k?PJ (F) ^XXf^mm (G) (?)-^ff 

SI 0 0Mfta5{c^LT 1 5-8 oms^. ^l-tLKn 

^7)f^i'g^r•^^/^6o fcfct. ±fE^5^ (D) . (E) > 

(F) ^xi^ (G) Jif£E^5^r-fe'5<7)-c% 

[0 0 3 2] ^tc. 7^^B^Tffll^6^2<Dift^i|^i^^ 

[1-2] {;i4ot/^T(i, >^ny^^S^ 
(B) Sl^Hfi^Jiyp^ h^- (H) . ypy^^ 

s^f^ (B) . '^^B^^'j^^y^'^mm (a) , T'n 

y^^m^i^ (D) . 7M-:7^y.^rfi. (£) , l^^m 

(F) ioJ:tK3fct^^] (G) (D-^tmi 0 om&mcML 
-C2 0-9 0Sftg5> »^ t< (12 0-7 OS*^. ^ 
^lC$r^^L< 5-6 5l[l:^<??#J-§^T*ffiv^^o fc;'c: 

(A) . (D) . (E) . (F) ^iXf 

(G) miMf^^X*h^OX\ Ztih(Dj^^i-XOmM^ 

[OOZZ] -y^y^^m^^ (B) ^h^^<nx.ots:m 

- 1] . C I - 2] r^#e>t^6o 
[0 0 3 4] ri-v;^^/^ (Cl) . =^^y';V 

(C2) . y-y^.^/i^y-^- (C3) . ^mimmr^ 

K (C4) )) ;^^0^^;l^o^/^Tffi^/^6'>y 
(Cl) <htT*i. Mrt^^{z\ti>/^/i->^]) ^->:t-f 

[0035] ^cOv-y n->'x^-r/^ (C l) (DWj'^^ 
[JIS K 2283. 25t:]lll0-30, 00 
0cSt,^?^U<fi 50-10, OOOcSt. $<b 

t< (11 0 0-5, 0 0 0 c s t t^iQUr-fc^o 

[0 0 3 61 ^^m^C^^'Xm^^^^^^T/l- (C 2) 
(D:^7.T/i-Xh^. (C2) tLX 



(8) #^¥9-1 5 6 0 5 3 

t(D:x.7.y';v^ ^ y i? y Tt" u— [> . ^yiryv^ 
y^rru-h. i 2-7K^{l:^-rTi/'- r^^y-t y 
y h y j^T^Tu- h y ;?<i^p-/uyp/>?vh y ;^7' 

ru— -<>^^niy;^y y^T^ 

;i7;ixi^'>ixy-y"'a^^y^7'/K ^ y h y -r >';i'>^ 

/u®e<i:(7:>:^;^x/K iJ^y y ^ru- i/yiry 

/p^ :7^/u@&<h(;)ji;^7^/K :?^y ir y v^y 
[0 0 3 7] :$i^m\zio\^^xm\^-'^y ^mT^.^^}) 

(C3) ^L-C(i. ^*6t{::<l^y 7^ h^y/^:^ainf^ 

[0 0 3 8] ;*:^0^n^ol/^T^v^s^^»mr ^ k 

(C4) <hL-Cfl. Mrii:^\Zity '> V >mr h\ /^Vu 

H\ y^yy t';^:^y^ y^T^ h\ ^ai^U'^'fc:^;;^^?.^^ 
ryyg&r^ k. ^f"yyt';^:^y^y®&T^ K^(7:)t:' 

[0 0 3 9] ;2^^0^T-^'/ ^ -6 m <7:) ^^1^:317;^ 
-m^i^ [I-l] ^C;fcV^Ttt. i:l£60yy n->':^^. 
fV (Cl) , (C2) . yy^^/l^y-^- (C 

3) *5j:t/ii?^^g^^r ^: k (C4) t^hfsi^m^hm 

(A) . y^Py:^*fi^^ (B) . ifuy^^m.^ 
^ (D) , it\yy^l^%d:j^ (E) , K^kSlJ (F) 

50 v^itm^] (G) (D^n&i oomm%\zMLxo, 1- 
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60 itfzL. ±ISfijc:^ (D) , (E) , (F) ioXXf 

[0 0 4 01 tti. :^mmx*mi^^^m2(Dm'^mi^:^y 

vir^jv (CI.) . (C2) ) , y^mik^^^) 

-r- (C3) i^x,x:f^mwmrr% k (c4) t^hf^:^ 

(H) . yny^^fi-^^ (B) . mi^^^^'} 

^uy^^-mm (A) . :/n:y^^s^^ (D) . 

y^^^rfA (E) , mitm (F) *Dj:t/?tiS^J (G) 
^T^-a-f+Sl 0 OSl:^{c:xtLTO. 1-10^1:^5.$? 
^U<i'±0. 2-5Sl:^<7)fri'^-effii/^'5o fefc'U. ± 

(A) . (D) . (E) . (F) ^XXI (G) a 

(0 0 4 11 ±^<DXo^j:'>^J ^-^^^^^^ (CD . 

(C2) . y^m^s^^U-r- (C3) 
«^i^T^ K (C4) ^lr±IE(7:)J:^/^fij^X-^i>6 

-13. CI - 2] ^#6r,^755-e^ao 

10 0 4 2] ((yn:y^^S'^#: (D) )) *^SJ{;:iol^ 
X^l^e:/cr>;/>?^S^#: (D) ^^l^^^fzn^ 

(Dm^i^(^m'^i*^y ^ y ^ (a) ^'^(D^ yyuy 

(c) . fc^vMiy^v^^^-m-S-fz^^n 

(d) <^z)>6^c^'9. pKmmM^hx\^^xi,x^\ 

[0 0 4 3] ±my'^y^ (a) ^l-^S-S^^^^^ 

s^**: (B) (Dmxm^vitit'^^tmcit^m^hif 

hri^o y^ y^ (a) ^1f^-ram^f^^5^^ 

[0 0 4 4] ±12^05/^5^ (c) ^m^-t^M^i^l^it 

^iy:i^>^m^i^xhox. ±4 yzfi^>mti.^i^^ 
1, 2-fiiDj:tJ«3, 4--^5S:T^^LTl^€>-r yyu:/ 

mft-t^l:^^ 3 0 %i^T. t < 2 5 %i^TTS> 
■So ;*:M0>^l:::?i3v^'C. ±^ y:/uym&i;i^^-r5 1 , 2 
H4ib^J:T/3. 4-ttr*^-g^L"Cv^5'r yrT'i^vmtt^ 
WS;^^3 0%ji^T-e^>^clr^. ^^^/.^^M^Wf^^?!^ 
ft^^liWu^-s^^m-lt^y;^ h-e^M;?Sc^^ [ I - 

11 . [1-2} ^'^^^Ztr>X^6o 

[0 0 4 5] :^WMXm^^^y^y^^M'^i^ (D) 

-fuy^ (a) (c) ^Ti^e^^^cCori^^T 

^J:v^U. t/c:::^*niy;> (a) ^ v^^yg-g^^^^b 
^^-Sya-y^ (d) kt^hf^<^X\*^Xi^X,\s\ 

[0 0 4 6] ^ y "7 ^m.-^^ (D) \-^^\^^7^^V-y 
•^fz\%^(DmmW^(0%'^W':^ ^ y ^ (a) (OfJj'&fi. 
^L<fl5-5 omi:%, ^ t<*:il 0-4 5 
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•y^ (c) . %fc\f:f^'J^'^'^^^':^xjy^ U) <o 
f'l^fi. $?^L<fi9 5-5 0S1:%. $e>{r^f?^L< 
Ii9 0-5 5Sl:%(50|giaT-^5'5o 
[0 0 4 7] *^e^{:::fcl^T(l. 7K^^^P^iifcy p 
(D) 7K^^^n$nfcyD'>^ 

^s^«: (D) ^m^^^ht. m{m,tmmm^^^m,f\^ 

10 - 1] . Cl ~2] ;6q|:'bn>5o 

[0 0 4 8] ;*:^P^r*ffil/^^7'n'y>7^1['g-^ (D) 
^;VVy^-^-V (MFR;ASTM D 123 
8.2 3 Ot:. 2. 16k g^tS) (1. $^^L<(i0. 
0 1-1 0 0 g/1 05>, ^e(::^^U<(tO. 01- 
5 0 g/1 0 5)'C0|Sffi{w^'5o ^/L- h:7i:i~ix- h;65± 
iE(50J;^/£$&ffi{c^^y^P:y^^a^«s: (D) ^^0^-5 

[i-i] . [1-2] ^qt^bti^o 

[0 0 4 9] :4^^e^X:^l'^6 7'n ^y:;7^fi'^^*: (D) CO 
(c) (d) -ya:y>5^ (a) (nn-m^%i\>^'^ 

[0 0 5 0] z.<n^ofiii^%WM^KX^^x\^^^^':r^ 
v^^%.%^ (D) fci:;tif±idiLfei:5>:j:7'n>> 

^^S'&ft: (B) oi^it:^^i^{5]^<75:^^i{;:j:J9M^-t" 

ft: (D) 7K^^n6yci>y^jl, -ry 

S-a'^*:yP:y^ (c) . fo5o>fiy^C/3iyS'^^*:7^D 
JO (d) T-fc6o 

[0 0 5 1 ] im'^^x'^\>^h%\<nm^m^^yy^ v-^ 

-mm [1-1} fCioV>Tfl. 

(D) fl. ^fefi^^y :ruy^:/^^i (A) , yny^ 
^g-g-fz^ (B) . -f^v^^^^W (D) . 7f-U:7.f> 

ik-^K (E) . DJib^j (F) ^^nimM (G) (T^-^fi- 

Sl 0 0SS^t-^UX0-3 0SS^. $?^U<f:il 
-2 5fiS^. ^e.{;:$^*L<f:i5-2 0Si:gR(DfiJ'^ 
T'^l^6o fcfcU. ±15^5^ (D) . (E) . (F) ^ 
^XS (G) m£m^5>X-fc5<75-C% wtl^Oj^^^flOfi 

[0 0 5 2] titz.. i^m^X^\^h%2<T^^J\m^^y 

T^v-^-mmi [I -23 (;l^o^/^Tti. ytiy^^m^ 
1* (D) m^m^=^y^ (h) , -y^^^y^^ 

m^p^ (B) . '^^B^7fs^jyti^y>(:ymm (a) . t^d- 
•y^^s^^ (D) . 7ru:7^>'^=fi^ (E) . mm 

(F) , ^iS^j (G) O-a-lffil 0 OSfigi^JC^bTO 
-SOSagfS, $lF^L<Jil-2 51[1:^. ^<bt;:^ff^ 
t< fl5-2 0Sl:^^OfIJ'g'Tffiv^^, tzfcL. ±IE^ 

5^ (A) . (D) . (E) . (F) ^xx:^ (G) nuM 

50 J&^Xhh(OX\ Ztlh(D^^nom&i^tfJ:^m'^i*^ 
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[0 0 5 3] ypy^J^^S^* (D) ^±fSC0j: ^/^fij 

-13 . (1-23 ;5i#btieo 
[0 0 5 4] (E) )) ^ 

X'^^^h:^^yy AV%^J^ (E) <i: LT(i, J^^I^^^ 

[0 0 5 5] {\) j^^i^y ' a-'t^y^:y^^^W 

--50/'50] 

(2) ni^uy . a-:?M^:7^y .^^^v^^V-^a^ 

-5 0/5 0] 

(3) - T'ne'l^^. a-:^l/:7^ v^g-^^rfix 

0-5 0/5 0] 

a-^\yy ^> (^/t-tt;) =^^^9 0/10- 

5 0/50] 

Dt'uy, l-:7f'>'. 4 1 1 50 
[0 0 5 6] ^^fsjf&^ldflx 

a'a'L'C(/^6±l2 (2) (7?j:f^l^>" a-:?i-Uy'^>' 

ui/^o ±E (1) ~ (4) (7:)^S'^^^'i^<7:J^~-^-^ ' 

g [MLiM (1 0 Ot:) 3 Itl 0-2 5 0-C^9. # 
tw3 0-1 5 0d5$?^Ll\ 

[0 0 5 7] if.mnxm^^^mi<ry^'^m.^:=^y^V'^ 

(E) I^i^s't^.i^y >^^|tai (a) . y'n>y^ 

^a-^i*: (B) . yny^^m^i^ (D) . ir\^y^> 
7^.=^J^ (E) . iXfb^J (F) ^^JlO^^tijS^] (G) (D^n 

fti 0 osft^i::>^tr 0-4 omm^. tf{-^L<iti 

T-ffl^^'5o tcfzL. ±fE^5> (D) , (E) . (F) ^6 

xtf (G) ^tii:sM^x*h^(DX\ ztih(D}^^nom 
mutfj:^m^r-h^. so 



Wli^W-B-l 5 6 0 5 3 

IS 

10 0 5 8] ;*:^B^T-^v^S^2coj^pTii^4^7 

y^h-^-Bf^^?} (1-23 ^;::fc'^^T^^. xM/:7^>'^3' 

A (E) ^^Mit^7;^h^- (H) . yoy^^ 
(B) . I^Sfi^l^y :?M/:7^>^fl| (A) . -fu 

y^^m^i^ (D) . :ti^y^ y^.=tj^ (e) . Ife-fbSJ 

(F) i6^i^%m^i (G) (n-a^fffii 0 os^^{cMu 

T0-40Sl:a. ^?^L<<ll-3 5SSa^. ^hiZ 
$f^L<H5-3 0SS^^^»l^X•^^^^-5o ± 

mj^^ (A) . (D) . (E) , (F) ^xi:^ (G) \^ 

[0 0 5 9] (E) ^±EO J: 9 ^d^t'j 

tcm^M^m^i.'i%^^^m^^y y^ h-^-^mm ci 

-1] . Cl-23 ^^Mt^n^So :^fc^^B^(^ioi/>r 

A (E) ^i^y ^l^lh^J^^ (E) fzt 

7L\ly^^vy^y^^'y:x,V'd2:^ (SBR) . zihyyU^f 
(NBR) . (NR) . >^^;UrfjU (I [ 

R) ^ov'^^i^ri'i^, sEBs. y>^^uy=i' 

[0 0 6 0] m\\Lm (F) )> ;^^0^f::iov^T^v>6®: 
^b^J (F) ^t-Cfi. ii^=^'i»{::^^^ix^^jb^J;if>ii 
^T-fei9. :^fls:&^J(Cfiyair^;r>f'/K iljfjft. ^^yy 

u)£\^yy y^T.^ ^mry^yr/i'b^ yiryv^o;^ 
ifiS^K ; /l^^— /K =1— /t'^— /m'-yf^^tT^r^- 
zU^-zuS; t:^^>?ffi. T-^^?ft. -r^^^m. 

^\^mmm. ^-^^y^yfymm. r^^^^^^f^ 

y T'n t^uy^(D^^m^^ ; 'y^^ ^/i^y^u-h. 
fix^ik^^^ ; ^<D{^'^4 ^) y yyy^T.^ 

[0 0 6 1] immx^^^'^^%\<nm^m^^y y^ 
-mm ci-13 lc*5^/^Ttt. mm (f) 

i^^yrtuy^ V^^i (A) . ■fuy^^m.'^^ 
(B) , y^y^^M^i^ (D) . :?t-U7^:/^=i"A 
(E) . mm (F) *5J:t/5f5^^1 (G) (D^^MIO 
0Sl:^lc^tUT0-4 OSl:^. $T^U<Jil-'3 5 
mi:^> ^ t< {^5-3 OSS^cofij-^T'^i/^ 

fc/f ±E^^ (D) . (E) , (F) ^XXJ^ 

(G) itBm}^^xh^<DX\ ztib<Df^^itomm^ 
[0 0 6 2] ^7t. ^^mxm^^^m2(Dm'^m^^y 

y^b-^-B^m Cl-23 {c:io^.^-C{i. (F) 
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\t. m^m^=^y:^h'7'-' (H) . zftiy^^n-^w^ 
(B) . m^B^'^^s^) t^y ^ vm^ (A) . ypi/^* 
(D) . (E) . mm (f) 

^^n%mm (g) ^o^itsi oosl:lf{5(w^tro- 
(A) . (D) . (E) . (F) H^XI (G) 

[0 0 6 3] mtm (F) ^±m(DXi^j:m^vm\^^^ 
[1-2] m%hn^o rtD^pj^'i^m 

[0 0 6 4] ((3^ia^J (G) » *M^^{Ciol^Tffi^^e?E 

^^j (G) tLxu. m'^^'M^ii^m^ti^^mm^m 

ry^-<y^V. mML^<'}^^. mBTivxz:^^ 
xv. Hyy^mm. ^yy^^. >yyy</U'~>^^ ifyy 
[0 0 6 5] :^mmxm\^^^mi(Dm^&it^y y h-^ 

-m^^ Cl-l] {wi5l/>rfi. 5£iI^J (G) (i. ^al 

-ll^^y :ru:7-^ y-lt^l (A) . -y^y^^M^i^ 
(B) . ^Dy^^^i^f^ (D) , :^\^y^>'^.ziM. 

(E) , mm (F) (G) (^^-^ftai o 

0ai:^{C^^LT0-4 OSS^. $^^U<(ll-3 5 

M*^. ^ib}-^:?^ t<Jil~3 0Sl:^60f»i'8'T^i> 
^« fcfcL. ±15^5^ (D) , (E) . (F) iSXt^ 

(G) nii:Mf^'Axh^(ox\ zixh<D^6^nomM^ 
[0 0 6 6] ^fc. 7i^^mxm^^^m2<Dm^m^=^y 

y h^-M^!^ [1-2] {;ljoV^T(l. ^m^\ (G) 

^^Ml:^^^;^ h-^- (h) . ^ p ^fi-a-* 
(B) . m&i^n^v^i-y^ymm (a) , r/a-^^^ 

(D) . :ru:7^ (E) . mm (F) 

:iBJ:t/»S^J (G) co^ifSl 0 0l[i:^^-^tLT0'- 
40SS^. ^f^L<<tl-3 5SaSl5. ^^d^^^t 

<{il~3 0Sfi^iDfiJ'^T-ffi<.^>5o fcfcL. ±f£^5> 
(A) . (D) . (E) . (F) ^Xt^ (G) itimjA 

[0 0 6 7] ^mni (G) ^i:iE0Oj:^/^iiJ^T-^l/^5 

^ [i-D . [1-2) tmbti^o :i(Dm'^m^=^ 

yy h^-Mf^^ [r-1] . [[-2] t>h^l^f^M 
[0 0 6 8] m^m^^y^ V-^- (H) » 



(11) 4#P¥9- 1 5 6 0 5 3 

y :d-u:7^>':flfrflW (e) tiruy^^lh^J^ (f) ,J:7ti^ 

(e) irUTd. ff[iE^^0^/1^!;;^-u:7-<yMfll (A) 

[0 0 6 9] f^PlM-fi^y;^ (H) (c::fcJl^T^^. 

^B^aii^y (e) (1. ^^0'f^^!J;ru-7 

H'^tTHl (e) ^XXl:tUy ^y^.Z2j^ (f) (7^-^111: 
1 0 omS^I-^LTl 0-9 0 fiscal. $?F^U<lil 
0~8 0fil:^. $ib{::$?^U<fl2 0-7 oaS^O 
ffJ^T-^l/^eo l^^eil^y (e) ^±iE 

[0 0 7 0] ±E7hu:7^y^=rA (f) ^ UT{:i, M 

(H) 4'{;lib^l.^T. ^tifcl^fg. ^fcfi^ 

(f) t^U^m:-W^^Mzm^\zh^z 

20 ttmi^L\^\ 

[0 0 7 1 ] ^7t:$:^B^{r4oiN-c(i. ^mm<DB^^m 

fj:t>^j:^''^mx\ -tx^y (f) ft^y^^v 
^.^J^ (f) '>m<r^^^}i^^'^'h'^xm^^^z.t%^x 
§5, z.(nxbti:ir^yy (f) ^^<JO=fA,> 

R) ^ ^Y^))V•dJ^ (NBR) . '^i^.^J^ (NR) . 
^/l-ri^i^ (I IR) ^(;C»v^:]c>^,rfi^, SEBS. .1^ y 

[0 0 7 2] ^Ji^TMi^:^^;^ h-^- (H) JIioV^T^l. 
IQ ir^yy^>'%:^J^ (f) Ij:. ^^I^^K y y vOTi 

(e) jDjzt/^u^^y^^i'i^ (f) <7^'g'tfSi 0 om 

1:^{C/^LT 1 0-9 OSSIffS. ^?^U<fl2 0-9 0 

smsfi. ^^{w^^ i><it3 0-8 osa^f^fi^-e^ 

[0 0 7 3] ^fc, :^u:7-f >'^=fi^ (f) ,ir;<i-u:7^ 

:ym^J^ (f) i^^to^^ix-J^^M-g^^r^i/^^JI^ic 

:d-i^:7.r (f) i^^<75=fi.(t. M^ti^^y 

^U':7^>;|^^i (e) ^xxiiri-y '^i^Th^M. (f) o 

-&ff a 1 0 0 maifPJ::^ u t 4 o ssskj^t, ^ l < 

40 f^5-2 oaa^ofij-a^x^t/^^o 

[0 0 7 4] (f) «Y > 

^^u^^m^^'^^yyv-^-^mm [1-2) 
hix^o :^^mxm^^^m^m.^=^yyv-^- (h) 

^i-^Zti)^X^ho 

SO [0 0 7 5] ^^^x^-t\^<m\^^hin^m^m^=^y 
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^h^- (H) \t. ISfell^^y T^nt'Uy^^t^. 

^'^Wi^^y^^^'^- (H) 4^{r^3(/>-c. z.kih(r)^iff 

liT'n t:°U>'^^i/;4-l-:7^>^=f'A;ii5 7 0/3 0~1 

[0 0 7 6] i^W^X*^l-'k\^<m^^^htlhW^'^M^^y 
y^h^- (H) 60J;^^*6^/.^^']^bT^t. I§^0i4>1^y 
>^D fl^y^ig? 0-1 omS^^. ^d-Uy^^y^rfA 

(f) ^ l.r:3^^^->' • T'o t'UV^g^l^ri'ix^/cifi 
oi^UV • T'a t'u:/ • voiy^M-^i^^^^'AS 0~9 0 
fil:^ «^0^B'[44^ y :/ p f u xM^ifc^ t/:^ :7 ^ 
rfi^ (f) OOmfiSPir-r^] -ti-y 

^y^.dtj^ (f) j^^o:^^i^5~l 0 OSi:^:J^ctU^/' 

[0 0 7 7] :^^mx'm^^B^M\^=^y y^ K-^- 
(H) m^^^v:ti-y^:^mm (e) ^:ru>^^ 

[0 0 7 8] ±EW1^ii^fbtJ^ UTfi. Mri^mzUi^ 
^ ^:/u^/L';r^v' K. t e r t 
h% 2, 5 - v^T'f'/^- 2, S-i^- {l e T t-y^f- 

'J- ( t e r t ^^>y-Zs 
I, ( t e r t -yf*/^'</l':?i-=^->>r VT'd f 

;V) ^yif 1 , 1 - t';^ ( t e r t -yf^/u^/^:?^ 
:ae-» -3, 3, 5 - h y ^^/^*>iJ^ n- 
y^/W~4, (t e r i -'f^/l'^/l'yt^i^) 

yV/^^/l':^^^' 2, 4 - v^i^ a cr^y 
;r^v'K> t e r t -y^;u^/u:t^'y^y:/^— 
t e r t -y^/U^/U^>y^=c— t e r t -z/f-/^ 

C0.^,X\ 2, 5->^y^/i^-2, S-v'-Ctert- 

2, 5-y7t^/i--2, 

3. 1, 3~t:';^ ( t e r t -yf-zu^/l^^^^y^ VT" 
DtVu) 1, 1 - t:';^ ( t e r t -T'^/l^-^ 

/vir^y) -3, 3, 5- hIi^^>'^i^^P^=^i:^^> 
n-7'^/U-4, 4-t:'>^ ( t e r t -^^/^-^/^^^^ 
x) /^UU- L< , ^X*t;l. 3-t:';^ (te 



(12) il#Pj3^9-l 56 0 5 3 
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[0 0 8 0] ;2^^0^{;i:?ol/^T^^. Wltii^fb^^fi. I^^s 
i4^y:ry:7^y^fr«i (e) iDj:t>':?l-U'7>f 
(f) 0^1+1:1 0 omi:%{^^LXO. 05-331: 

[0 0 8 1 1 :^Wn\^^^^X\-t. ^ISWItiiiejk^lr J: 

p. p' ~i>^y)/-i y'y:t^yj^. n-^^/u 
-N- 4 - h p vT— y y. ^v^y^y-^y. 

r>:y-h. jL^yy>j^y zi— /^i/;>i y i;;^ 
ni^u-y^y =1— yi^'^p* ^ij' y u~ Tffy^i^uyi/ 

y /Uv;^ y h y ;^^P— yl^T^n/^y h 

-rr h(7:) J: 5 f^^t^^\^'='f^^^J'^-^^'^'t^ 

20 [0 0 8 2] ±m(0^0^£it'^^^^^^^Zt{z::fO . 

h^m^i^^^v^yy^ymm (e) $sxtf:tyy^y 
xm<tz^. m^m{cx^^m^^fi*^i^ux\ mm^t 

m^t(Dy<yy:^(^tnt::W:^m^=^y^h'^- (H) 

30 [0 0 8 31 ^mm^:it6\,'Xit. ±iEco J: o ^mmmi 

^±m^M\^XO. 1-331:%. ^\zo. 3-2S1: 
%(7:>m^xm'6cof}mt li\ ^lfl;^J^Jt)U<li#'i- 

hi\^m^M^^y^h-r- (H) fi. ^l^l^^]:fcJ:tJ« 

y'^-tLxm^'r^ztfi*^fj:\^^fzi^. 

40 [0 0 8 4] ±fE<7? riij6tj(r^*a.s-r-5j tit. jle^t? 

fg^^mt. ^^yy^\:2-/u. -^yry-yy^^-f— 

\tz.m^^wi^(Dim.mw.^m\^^xrf^rh^f)K 
m^<Dwmm.'¥x^i=foz.tfimt,\.^\ ttc. Wi&^f^ 

[0 0 8 5] ^tz^mit. mm-t^^m^^^^^i'\'(D 

50 WLm\t. 3i^l50-280t:, »tU<li 170-2 
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2i 

[0 0 8 6] ±IEcoj: 9 5-L.T^i/:7^ :/^=f*J^ (f) 

m^ntzi tit. Tm(r>i7mxm'^Lrz^/i^^m i'y^ 

(iy^^-^^-fy^mm^) ^5 9 8%jl^±ioo% 

- (H) ^m\^'^t. '^^bn^m^m.^=^y:^b^-m 
i&m [1-2] m&'mn(r>mwim^^Bx^^ . mm^ 

[0 0 8 7] i^/i-^m ti^^f-y^fmm'j^) <r> 

mnW&^y:^ h^- (H) (7?^J(sf^^i 0 0 20 

mg#itUrO. 5mmX0. SmniXO. 5 mm<^lffl 
M-fCitfrL/c^. #enfc^)t^S;r^SI§^(-T3 Om 

^y-. ^mm. mnm) (Dmm^mctzm^. miE 

^^tz^mmm (y) j t-r^o 

[0 0 8 8] ^n(r>mm^^br^V'^'-j^^u^(7:> 

•y^a^^^y^m^f^^ ifzt^imim) <Dmm^ so 

miE^titcmmmm (x) j t-r^. y/u-^ 
(Y) ] ^ miE^M:i^mm^ (x) j xioo 

[0 0 8 9] if^%m\^^^'^X\t. S^^Mti^^:^ h^- 
(H) ii, ^^Sm^^^H-^- (H) . y^D:Xi5'*S 
^ft: (B) . ^^e'l^^y :ri^:7^>^#^^g (A) . -^^^y 40 
^^m-^^ (D) . ^1^:7^- v^ri'^ (E) . ^^b^j 

(F) ^XXl^m^\ (G) £^-&tfl:l 0 omSIS^Iw^^L 
T10~8 0S1:^. L< 3 0-8 0 fifths ^ 
e>C^?tU<{:i3 5-7 SfiftacOfij^T-^l/^^o /cfc 

±15^5^ (A) . (D) , (E) . (F) ^X^XI 

(G) {lfii:^5>T-5?^(5or% :^ix6(7:)fijc5>(lomS^ 
^^c^^^^^'^fc-So fa^M-l*:!:.^;^ h^- (H) 

[1-2] ;iiMI=bn6o 50 



i}#^¥9- 1 5 6 0 5 3 
[0 0 9 0] ((^Oftk^^O^i^}) ;2^^P^(r^ot.>T^i. mi 

^fz\t.mz<Dm^M^^y^ v-^-^msn^ d - 
^im±m. mm^^MtLxn. y^j-)v 

[0 0 9 1] ((^^Mlt^y^ h^-M/^^ [I - 
^'^fymi (A) . yc2o,>5r^g^^ (B) , -fa^y^ 

^m^i^ (D) . :^u:7^ y;^:n"i. (E) . mm 

(F) ioJit/^tl^J (G) <D^$m\zMi'^m^i^f& 

't^j:i:>hm^B'&^^'j:ti^y^:^mm (A) . y^^y 

^^M'^i^ (B) . :7'n >y>>^m^f$: (D) :l^XXlirly 

y^y^.zij^ (E) (;0'g'lll:£7:»it^{^i 0 0-4 OSa 

$?^u<fii 0 0-5 osarox^j-So 

[0 0 9 2] ^fe. ;$:^P^r-ffil.^6^2(7)ift«lMi4^7 
X [r-2] {;I^=^^Tf^. Si^Mit^y^ 

h-^- (H) . -yay^^^^W (B) . '^^B^yf^'J^ 

l^y^ymm (A) , ycry>5'^M'^^^ (D) . :t\yy 

Ay%^K (E) . mm (F) ioJ:t/55tI^l (G) <D 

(H) , -f^v^^^^^ (B) , M^B^^Ti^y 

yA^m^m (A) . 7'n>;/^^S-a-f2^ (D) ^^Xliry 
y^y%-dj>. (E) tD-^lfScoit^Jil 0 0-4 OS* 
%. U< 111 0 0-5 0 Sl:%T*^^o 
[0 0 9 3] ({^^Ml^^^^ h-^-m/^^ [ I - 

1] . [1-2] (omm i?^w^\z%^^^^^mj^^ 
^%\(Dm\mL^^y7.Y^-^im [i-n it, m 

^B^^^')^yy^ymt (A) c!r. ^cy^^S^^*: 
(B) t. v^y (CD . ^§£^i^T/H3- 

/U^v?i7/U.-KV®&^fcftfl§fl^^tC0:x>;x/L' (C2) . 

7u/^^.^y-^- (0 3) ^^.xmmmmr-^ v (c 

4) ^-6^c^5l$?i!^6iit^ix^^>?*^< ia<7:)j3jc5^,l:. 
^h^z^^mzZ^'C^X. ':f^v^^%'^'^ (D) . :ru:7 
>{v^^J^ (E) . (F) %fz.\t%m\ (G) 

[0 0 9 4] im'^^xm^^^mKnw^m^^^yy^ V-^ 
-M^tj [i-i] (ciiijft^ r^^^^-Ml^^ix/tj io- 

-e- (H) (7)tftP^XmriiliL/tii'9X^^o 
[0 0 9 5] t.fz.. %WhX^^^^%^<nm^m±^y 

T^V-^-mm Cl-2] iR^M'li::^^^ h^- 

(H) yc2>>.^^a'g'f$: (B) t. ->y3->-7f--r 
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fl35®^^C03i;^T7U (C2) . yym^.^U'^- (G3) 

^^ximmmmmrx k (c4) 

(D) . r^U^.fV^^^'ix (E) > mm (F) ^fcti 

%m^] (G) ii^u/c^^^cofij-a^x-sa'^u. 

i^iLJ^^O^^^ETT^ib^^c^^^S^^T 5 w J; *3 Hist 

[0 0 9 6] ±i£oi}j&^/c^f^^^(;):^ifet ltj^. 
m^^y^ h-^- (H) (?:)^^-e±3ii!Ufcilj6^?:^«i^il 

1 0 0 9 7 1 mum)) ^^mmo^m'^m^^y h-^- 

:6^^it^Mi\^^^]):t\yy^>'mm (M) ^fcti^^eii^ 
y;!M^:7^>'1&J5& (p) tiri-y ^ l^T^^J^ (q) i:^ 

h^- (N) t^hfH^^ 
10 0 9 81 l.'mm^W^ (K^fc»:iL) TKy^i 

/^c^;iffryt';^ K) . xryr^y 

^^^-^^-^ N, N' —V^-Yuy^y^ :^'^Vl/TYy 
N, N' -*//^/l--N, N' -i^^huyxU- 

y^/L--r^:K\ P, P' -ir^i/-\^y^ {^^y-tV7^;v 

/W) . P, P* -;?|-^r'>'- t'x^ (^>'if >';^/l'jJ^::^/H:: 
K7>^K) V P. P* --:;^:7:n=./W-fc'>^ /l^.l^zz/W 

y 7/t':?i-Dy ^y ^t3P v?>'/u:rny y^J? 
[0 0 9 9] ±t^^mmtLXit. tctK.if I, 7 — 

-t'^ (;?^/^7^^>^ri^V K) . 1. 9. IS-^t^^v" 
jt7:y-hV^ (^^/U/I^^^rf-V K) > {:r.^\^>:^ 
/U/I^VTif^ K) . 1, 3— ^^^-^Vt'^ (;5;/P'/1^>-r 
if K) . 1 -;^^J'^/^-2, 4. Q-^i^-^vh^J y^ 
(;^/U7t^vrf-V K) . 4, 4' -i>y:^^/V;^^>\f 
(x^/U/l^vTifV K) s 4, 4' --:/:7^r^/u^:?ih/^ 
:7r'< Kt:';=^ (>^/i.;i^>rf-V K) ^(7:)/i^y (^/^;t:> 

-/WTx K/i^-y- h> 2, 2~>l'y7*Pt:'yf'>-t:' 
(P, P' -y^r^/^r-:^ Kz-^-p*- h) X 2, 2* 

-:^:3r>/v?a:^/P- fc:';=^ (T K^J^- y - h ) x 2. 

2* -^^u:^>?7^:¥^yv?^^/^- 1'^ (r>^K/i^-> 



(14) #^5p9-l 5 6 0 5 3 

. 2. 2' (r'::^KAt^-y 

Tir^v. 2, 4, 6-hyri^K-<>^v. 4. 4' 
-v^Tv?K7 3i-/ur^:>'^<753$^^iS7jfy rf-V Rt'^ 

[ 0 1 0 0 1 tz.}i7L\m'm. 

3 9-2 5 5 00-^<ik^. 1^4 0-2 5 3 5 

J:Uf|^40-25 3 5 2'^<2i^/^i:'{::f^^{;ilEic^tlT 

[0 10 1] im^mm^m^^yy^ 

^l^Jf^^-t-S^^Bii^y V^Sr^g (M) i^. M 

^^UfclSatiTjfy (A) ^tf^UV^^ 

^^Bi44<y :ri/:7^ Vl^^g (M) ^LXti, 135 
20 X.^fi y l^^xm^ Lfe^SfiS^feS (77) ;65lO-40d 
1 /g(7)t5S{-fc^^i^5^^S^l'^^^^>' ; 1 3 5^ 

^10 y y '^'-eigijs ufctiPS)^^ C 7? 3 0 - 4 0 d 1 
/g(75«iS{;ifoSSii5^^S3J<y^^i^vi 5-402 

1 3 5t:7^^y V^-CzgiJ^tfcliPI)!^.^ Ct]} 
;6>0. l-'S d 1 /gtOffiffi{wfc6J}^y:^^^:^6 0~ 
8 5S[l:%d>«b^dJ'9. 1 3 5'C7';!57y >'cf3TiiJ^Lfc<i 
m^m.in^1y^^. 5-8. 3 d 1 /g(n|5S(e:*>6^ 
^i5»^S^•Ky^^^^^^mfi^^^>:^^^>fctfe?i^5o l^^ei^ 

7f.]):ti^y^>mm (M) ia^x-«ffi-r^:i^ 

[0 10 21 ^fcS^tS^JI^^-reiR^SHi:^!^;;^ h-r 
- (N) (i, ^a!U;^cfl^Mt4^^;^ h-^- (H) ^, 

-r;^j?^:?-<b. m'^&^^y^h'^- (N) *t3i^ati3i<y ^ 

u:7><>';^^i (p) ^XXl^i-y ^y^.^J^ (q) /ti^b 
^t^^^^-5;6^ rtv^jUfi^iH^^^:^ h-^- (H) ^ 
1t^r6^^l4>1^y Vltfil (e) *3j:t^:?hU7 

^v5K=fA (f) ^$f^Lv^^1t^^J^)X^f7:)^t®ffi 

(p) ^ux^^. MiEJ^^Bi4>i^y (M) 

(H) [c^5{t5f£E^5^. mmmi:>'r-<xm-^mm^y 

y h-^- (N) (wiiffi^ix^o 

[0 10 31 m^m^M^'r^m^\^^]) :tuy ^ 

m (M) ^fclt^^M^::!^^;^ (N) if^^^ 

50 tt^X^^b. 
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10 104] 2|s;^^(50fiWSIti:^7;^ h-^- 

(M) II. m^X^tzM^^if-') is:vy ^:ymt (A) 
§o j^#0^v-}fy3M->^H'>'M^g (M) ft. 

10 10 51 ^TtfR^aif*^^;^ (N) II. ffrii 

Lfc«i^Mi4^7;^ h^- (H) ^:^ttv^^^^^^ 

{431^7?. h-r- (N) ItigS^^y V««g 

(p) :ioJ:t/::<^^':7^ V^:=fix (q) t^h^f^^fl^ 

f)K znhitm'^m^=^y:^ h-^- (H) ^p^-r^^ 

(f) 

X-t-5o fl^ipTMI^^J^y;^ (H) Iwib^lt^ft 

P»S^-r-<TfR^SH^^^^ h-^- (N) l;: 
y^>mm (M) ^/ciifgis^SH^^iyx h-v- (N) (c: 

[0 10 6] H'wum)) ^^m(Dm'^m^^y^ h^- 
mmmat. m^m^^ mm ^H^-t^Bt^x\ m 

mfMtLXit7tiiv:tiyy^>mm (z) . ttf-^i.ii^m 
&^(7)7t^v:tuy4>mm (z) ^j:t'r^mmx^^o « 
^s^(D^^v:^i^y^>mm (z) t\^xix muu^^^ 
r^])>ti^y^>mm (A) tmm(oM^i^t,iti,i;,^m^ 
m^hf^fhth^o tffis^fBii4^y^i^:7^y«flg (A) 

i^^tl^T-li. >^a fuvm^^fi^^. T'n t:'U'>'<lr 1 0^ 

mm (z) itmMT% h^\^^itm^t>'txmi^^:itt>'- 

[0 10 7] 't*^ji^^3^^-r6<7^{;:ffl^/^e^y :?i"u:7^ 
v;t^fli (Z) 4^^c|■±. 

[0 108] 't^Jii: LTIi. ^^') ir^y ^C^mm 

fi-^m-r^xo\z.iis^Wi. mmr^\^x-mt^i^^x^*^^(D 
[0 10 9] m-^m^^y^ h-r-mm#. swimp^ 



(15) ^ll§^9- 1 5 6 0 5 3 

2ii 

'wumf)mm^tix\^'xi,^^\ '^fzm^mmm:i\t^ 
[Olio] m^mi^=^y^ h-^-mBmmte.m&m 
-mf&^ ci-i] ^fcii [1-2) ^^hfj:^m^m 

Tf^V^^^l-l^mf&i^ (K) *7tlid^y T^nf Ix^^ll 
rSflc (L) ;i^^^c^6S«'M [11-®] . ^^^>lt)gStt 
r^]}:tuy^>mm (M) ^fcllf^BJ^ti:^!^;^ h-r- 

io (N) ^^^/^6S^;i [ii-<2>] t^^m-r^o 

^y:^h-^-mf&^ [I-l] ^fzn [1-2) ;6^^/cf 
e^^«<h. 3^fB^43J^y;?f-U':7>f ^-^STfli (M) ^fellffe 
(N) /ii^^/^^^rai/i [III-®] 

7i^V^^^>^mt^ (K) ^fcli.1^y7'Dfc:-U'>M 

(L) ^-hf£^mm oi-®) ^^asi-^. 4^ 

mm^^ir^m-^m^^y^h-^-mmm^. mmn^i^ 

(oii2]si^;i [ii-®) ^'^^^B^i^^y 

(M) ^fz\m-^m!i^^y^ h-^- (n) t^h'Bi^ 
'i^^B^-^-'j^u^y-^y^mm (m) *3j:t/ 
fmm&^^y^^h-^- (N) . ?iP?t;f|;i^>S®?i^^ffi<^ 
mi:feJ:r/M2(7:)^pTiltt^y:^ h-^-m^ [i- 

1) . (1-2) \^^mmmi}wiuf)^n^^fz}^. 
m<om^mm=^y^b-^-mM»(D^m\^}i^u ^-(/^ 

30 [0 113] ^^m(Dm^m^:^yy^ h-^-ms»<r>^ 

m<Dm^u. mMi^fm^T^(r^m^{^xox^fj:'o-^t^ 
{::,m'^^ti^h(7^xa^^\^^tiK ^&m<^m^nmno . 

OOS-aOmm, ifftL<liO. 01-^0. Smm-e 

iti-'Smm-cfc^o ^f^m^Bn^m^u. ^mm<D 

m^nmno, l-Smm. iff^L<flO. 3'-2mm 

xh^. ^txmMf^(D^i^(Dm^ ircfdu 'W^m^t 

40 l&^tliiS:0. 2-7 Smm. $?^L<I11. 3-7. 

[0 114] :^^m(nm^m^=^y :^ 

Kj^^f^^asni.^ urffl(/N>5m(c{i. ~^{c:^j^ii(75. 

m^itmo. 0 1-2mmg|g. S#ii(59il^ltl^ 1 
SOmmSS. 45r^l^^tt5>:^'&69tf»P^JiO/?$lt 

0. 2 -2 mm. 'W^M<^f^^^^^O . 5~5mm^;^ 

50 ^>^/i-y^i7y^^^<-. ^m^^y-. i^-htat'Xitit^ 
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[0 1151 :^%m(om^m!&^y v^-^mm^. 
(1) ^}^'y-vm^mr^^Mz.^&mi^^ximPim 

(M) ^fcam^m'^^^y y^ v-^- (n) t^hmj^^ti 
(4) ^AC)ifibf>d^-:^5&5v'- 

[0 1 17] ^fc:$:^P^{C*5l^T*l. 2 SliiTD^afflg 
[0 118] ^^*«re*5a)1^3x;taS*Jl. fc^;t 30 

f^^:^>^)^\^y ^>mm (z) ^^;^^>'tr>'i5^*?^t- 
[0 119] h-r-miMi^it. 

\Z.mtlX\^^ho ^fc^U^ (K^fct-iL) t^hfl^h^^ 



#II3¥9- 1 5 6 0 5 3 

30 

[0 12 0] ^\.xi^^m<Dm^m^:^y :^ v-^-mm 
^mm(Dm^m.^:^y^h-^-mmmt^ 7f^^jmt\i'=^ 

[0 12 1] l.tzf)-^X. *MP>^<50fRlpJMl4^7^ h-r 

^L<. ^wtiij&m\:ix^fS.m-t^zthx^^. 

[0 12 2] ^m^^mU^a(r>Mri^^^j:mt LXit. 4 

y-r—. ^^>/^-rif— . ^<yi^^.y—^y<—^ /u—J^z, 
y-^y<-. ^^y-f^^/i^y-. :=^4:y!i^y^y>. i-i>y^ 
h^KUTy^<—. \^ryu—J^:ff—='yxy=^. KT h 
Hi*., T—J>.^'^V. ^yJxti/<—^ 4y''i'—y<:^/\^^ 

y X ;^ /N'-^ ^ ^>*f -5 C X- # 5o 
[0 12 3] 

(^p.qc7:)^;ir] ^m^mm-^mi^^^y y^ 

^ :ymfi^t,fz.\m'^m^=^y y^ v-r-t^h^^^mv^mt 
t^hm^^^x\^^^(Dx\ 7^'jir\yy^yihmm^¥iP( 
k \^xm\^^x\i^^\zi^fi^fi^t^hir. m^^mz-^tixis 

[0 12 4] ^fm^^^^^mn(Dm^m^=^'7y^ v 

[0 12 5] if-Wm^^%^^m%^an^ ±fE^.WM 
\^:sLy:^\^-^--^mi^t^hfi:^X\^^^(DX\ ^l):t\yy 

^ i^^MjS,!^^unt Lxm\^^x^^^{zh^^f)^t>h-r. 

MX\ mmLXi,^^fj:^y^im±L^j:\^\ 
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[0 12 61 

((^fattTi^y ^^-1^:7^ y;|lt^| (A) » 
(A-1) :7'cr fU^'/t^^^KlJ-^- : 

1) MFR (ASTM D 1 2 3 8-6 5T. 230 
2. 1 6k J^Tf^C) ; 20g/l 055^ 

[0 12 7] i^^y^^n^^ iB) )) 

(B-1) 7^^\^:y' ^ y':f\y> ' 

2) ^^yyiy^^m^mr^l, 2-ffi;Joctt;3, 4 
-&T*^'^U'ti>6-ry7'u>'»ffi'&«'l:; 5 5% 

3) MFR (ASTM D 1 2 3 8 — 6 5T. 230 
2. 1 6 k gi^m) ; 2, 0 g/1 0^ 

[0 12 8J (C 1) » 

(C-l) =i->^1±K, SH2 0 0 (ffiS) 

(C 2) )> 
(C-2) >?;^7'TU/V'7i?U— h 
(C3) » 

(C-3) T^^V^^/^^^-f : ^ WNtt 

ffi. KF^^y-^- w- 1 0 0 0 imW:) 
mmmwjmr^ k (c4) » 

(C-4) :i::/U;^^T^ K 

[0 12 9] (D) » 

(D-1) • y^-:^^^ • ^^l-'^^^a^/^^ 

1) 3 0M1:% 

2) MFR (ASTM D 1 2 3 8 — 6 5T. 230 
t:. 2. 16k g?Sfm) ; 2. 5 g//l 05> 

[01301 «;d-u:7^>'^.=fi^ (E) » 

(E-1) :r,^uy • ^dfU-v^- 5 -^if^ y 2 

1) rc^U>^#S; 7 0^/1^% 

2) 3-i7^ffifi ; 1 4 

3) (MLi*4(l 0 0*0 ] ;62 

((K^k^J (F) » 

(F- 1) mmm^.y^^^^^^^: m^mm iW) 
m. pw-3 8 0 mm) 
i^mm (G) » 

(G-l) :t2i*till3« m&x^ET 

-5 

[0 13 1] h-^- (H) » 

(H-1) ^j,T(7^Jjmzx^mm^rifz:ti-y^y^M 

Ti^Vy^ fUV [MFR : 1 3 g/1 05>. X^fetCj: 

i9^i^fc^^9<LS : 7 2%} 3 0mi:^^> :ti^y>(> 

2~y;^#^^;^^>'^fi'B•^*:=^'i>' u:x^^fi : 7 0 
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Bi^mm: 12. ix-^~3|?iS (MLiM. 1 
OOt:) :120} 7 OM&Ut^^<l^>'<]) — ^^'f'- 
^ffli/^r. S9!l#H^4'r% 1 8 Ot:T55>Fflffiil*uyS: 

[0 13 21 0:v^X\ Z<Dfk^i^y h 1 0 OSSglitx 
1, 3-t';^ (t e r t-7'^/V'</W:t^i/^y>^o f 

n/hS'&^^Sr. L/D=3 0. y Omm<75 

z.mwmm^m\^^x. mm^m%^x\ 2 2 ot:T-jf 

UT^^ffiil:!^^^ h-^- (H-1) U- !y h ^Mit 

u^o ^#^n;t«l^al^4^y:^ h-^- (h-d 

(0 1 3 3j m^B^yf^vy'^^^'yymm cm) » 

(M-l) /Kyyot'l/^'JJ^^/I^y-^- [MFR (AS 
TM D 1 2 3 8. 2 3 or. 2. 1 6 k g^SS) : 
15g/105>] 

[01341 m^m^^y^h'^- (N) » 

20 (N-1) i:j.r(Diom\^^^m:^^titz:ti-y^y7^m 

^])':fu\i'l^y [MFR (ASTM D 1 2 3 8. 2 
3 or. 2. 16k g?tS) : 1 3 g/1 O^J-. X.1Sfe 
lwJ;'9*2^)/t^^B^l:S: 7 2%) 3 OmaaS^. 
^ >^=fi^^ LT^^^-^^ • • 5-:i^^y 

7 0^/1-%. 3 5>IS«: 1 2. (MLtM 
(loot) :120] 7 0mM^t^^<>^<])-^^ 

^-^m^^x. mm^mn.^x\ i8ox:x5^mm^m 
30 Lfc^. nhi^ftmm^^^-M^mLxiy- hm^ 

[0 13 5] ^\^^X\ :L<D^-<Uy h 1 0 OSSgBct. 
1. 3-t:';^ (t e r t -yf^/i'-</W:5h^->-<yr?'n f 
/L) ^:^-^>-0. 3S1:S15<1:. 'y\:'=^/\^-<>^yO . 5 

tLfcrl-a^i^^. L/D=3 0. y ^-^5 OmmO 
-ttWmSISrffii^^X. S?S#ffi«+-C. 2 2 0rx-ffffl 

'L.xm'^m.^^yy^v^- (b-d <;)-<u^y h^s^t 

Lfco #5>nfc«^^2ltt:3^^^ h-^- (B-1) (O^JV 
40 8 6 %Xho fto 

[0 13 6] {N-2) &.T(D:f7m^X^m^:k^tirz:t 

yy^y^m'^M^^y^ h-^- r^^^^Ti^'J^i^y^ 
>mmt LX/i^y 7'c3fU'>' [mfr : i 3 g/i 0 

X«ftfe{r J: 9 ^l!btc^^^<tm : 7 2%] 2 OafiSB 

: 7 8^/U%. 3 l^^lSffi : 1 5. i*.-=-3|*^ 
(MLw4. 1 2 ir) :6 1] SOmR^tZtlh(D 

m^i^i 0 ommm^ML. 1 e r t -y^/u-^/u 

50 3t-:3r K 5 0 Sfi%. y 4 0 l:a:%io J: 
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(18) 

33 

[0 1 3 7] ^sfei^T% zti(b(Dm^f^^2mnmm(o^ 

(TPO) ^D^Ui/ hSrftlitUJto ^J^/w-^SJiO 0%T- 

10 1 3 8] ^iS^ii-i iO 

T'ci t•^'>7^^^/-if y (A-l) h 4 ofil: 

$|5«!r. (B- 1) <n-<\yy V 6 Ofil: 

95<h. '>y r^Vr^i-^r/U (C-1) 1. 5fiftgp<i:^?E^ 
?l^Lfc^. L/'D=3 0. y ^-^5 OmnKD- 

[0 13 9] r(30Si^Mtt^^^ 

4rffll/>X. 2 2 or. §l#Sl03iS2 5m/ 20 

hfin— /uta^e ox:60it>'/i?:^;trDXP— /Hiy 

[0 14 0] ±.^<Dx^o\^\^x%itmmwtm^\\^. ^ 30 

tMLtz^D y"^ ^'i^y CT'o fc:'u>- • rc^^L/^yn -/>^ 
^M^i^. 3:.^l^>'^l:9^/W%. MFR (ASTM 
D 1 2 3 8-6 5T, 2 3 Ot:. 2, 1 6 k 

S) : 0. 5] ^^hf^MLtz-^^y y y^yi^-/^ 
(tVf^l 0mm. ;?:$3mm) /ii^ib S 

[0 14 1] nhtitz^i¥U(Dm'^m.^^yy^ b-^-m 
^m^ibKi:^m&^(DW-m^^^^\^y h^^m^ . 

$f>lr^(7D±{:i 1 0 0 0 cm^<DjEt)^*^^^^^X b 
lwfi«9^Sc^r, ^#«'±^1 OOSam^iir. ^(O'ii 

l^i^TCOil f9 X^5o iS;^^^ 1 t-^i"o 
[0142] 5 
A : ^mh^^tLtzf^^^^ 50 



#§^^9- 1 5 6 0 5 3 
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B : ^?!>'^^^@3iO 
C : ^;65i5io 
D : mtH^t^^ @35ro 
E : 

I 0 1 4 3 1 1-2 
Hffi^lil-KCi^'/^T. fUV^Jx^^y-^- (A- 

if^cni^mmDm (b-d (D^-^^^^ti^tiAomm. 

^UV>^Py^^^S'g^ft:(D;Kg(l^3!jD#l (D-1) 1 Ofi 
S^iB^L. '>y =r-:y:^-t'/l- (C-1) (Di^^^\Z'J 

Tsy^r^j/i^y^u-h (c-2) 0. sssifiS^iB^L 

[0144] nmm 1-3 

fu^/Tjx^/if y-7- (A-l) somsas^. 
SQil^ (b-1) 4 0fii:gR<i:. Tt^y tr-yxv^/i-^i-y 

^ K^fli (C-3) 5S1:^. T'at'U^. 

5-ai^yT'>^-2-y/U7K/u^>>^S'^*=^i>^ (E- 

l) lOmSfflS^, mmf^^':fx2±%:t^;V (F-l) 

lossa^t, (G-1) lofia^^^v^ 

>'/^y-^^-^^-^^v^T. -^m^m^^. isorx 

-hW-U. i^-V:^y^-xmm\^X^^l-yVi:m 

it L/C. 

[0 14 5] ^fcl/>X% C.</D^^U>y h^L/D=3 0. 
;^i5^y^-S5 0mm<?5-ttJftB1«^^l>X. 

^4^. 2 2 ot:xflaiLXfi^M'f4^7;^ h-^-m^^ 

(T^^L^o/ h^^itLfc. ^^{w. z<Dm'^m^^y y^ V 

m 1 l-^i^t-o 

[0146] -mmm 1-4 

llffi*?yi -3^c:jav^x. :/ct fu^-^j^^^ey-^- (A- 

*(7D;K^^ADife (B-1) (7)iB-&l:^^iXien3 0Sa 
30fil:95i:L. $«=>J-3i/P;<7»r^ K (C-4) 

^^^(Dii^mmm (d-d lossas. 

rnfUV- 5-3i^y'7^^^-2-y/l^zK/U^>^*S'g' 
(E-1) lOSSas. 

(F-l) iossa5. (G-1) loaa 

m^h. mmmi-stmmz.i.x^-^m^^yyV'^ 

[0 14 7] llffiWl-5 
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:fxi\i'\y>7t^^^U-^—~ (A- I) 3 0fil:^. 
-1) SOmmaSx i^i^te^.T'ci-feJ'^Tf-^/U (F-1) 

lOfisas. (c-1) assas;?)^^ 

%mm 1 - 3 ^i^i^ir LTv'<:^/'<y ^f*-^fflvNT 

^^Uy h^M^tL/^io OV^T*r<7)^-<l^'y h 1 0 on 
fia5<i:x 1, ( t e r t ->^^/^^/^^=^->-< 

yT'nfcVu) -i^-^VO. aaSSBi. v^t'^i/U-^^-Hf 

L/D=3 0, y ^-^5 Omm(^-$ftff£±i« 

mm 1 - 1 ^ fWl^t- LT^#«^^?f^ B«f+i4<50^ 
(0 14 81 

3^^» (B-l) h 6 0 SSSi^. -jLjvti^r 

(H-1) fO-<U:7 h 4 OSS^;^)^^^IS^n - 1 

[0149] -mm 1-7 

llifeWl~3{;iis^^T. T'n fc:'ixV7j>^4ey-^- (a- 

1) hy^'^-v^y ' y':fv:y ' 7.^\^^y:fu y^^^-^ 
^(Oi^mmm (B-1) coga^S^-^rixmoai: 

(C-2) 0. 8fiS». ^^^U-V • y^J^v^'Ji^^ • 

\^^y':fuy^^m.^W(nimmim (D-1) 1 oas 

^/w^:/*S'^ff=^i^ (E-i) iofia«(5. ^m^'^ 

^^^y^i^^iv (F-i) loma^. 'mi^f\-^ (g 

-1) lomfi^. ^^1114:31 y :^ h-^- (H~l) 3 
OSSa^gE-^Ly^ii^^fi. ||$S0»Jl-3 tPl«iCL-C«\ 

10 15 0] "m^m 1-8 

ll3S^Jl-3{Cioi/>T. y'n b:'U>2j^'^3}?y -r— (A- 
1) <J:x^U'>' • ^ yy'U'^' • ^^f^u-^-y^p y^^M-o^ 
f*:t7?;4c*«;(JDi|fei (B-l) <oia'&l:^-^n-eti2 OSa 



(19) ^§^^9- 1 5 6 0 5 3 

Vmt (C-3) 5Ml:^x ^^i^U-^-yPt-u^-. 5 

-rn^y 7^^--2-y/^/i^/i'^^^*£'&*=«'is (E- 
1) 2osagR. ^mm^.y'o±;^:t-(/i^ (f-d i 
ossas. m^Mi^^y^ h-^- (H-1) 3 0fiaai 

Sa^LfdUA^f^, ^Jte^Il-3i:P3«i;-UTflft^ai't4:i^ 
ofco ^c!0^5gm^^i{;i^-ro 

10 [0151] ]tmm 1 - 1 

ycifcr-i/vxt^^TKy-^- (A-i) 4oai:^^;^^u 
• ^ yyi^>' • i^>'-^ ^ y ^M'^i^(D7k^mM 
(B-l) 6oi:a95.t;5i^i=>iiffi^Ji~i tl^#^-L 
[0152] It^^ll 1 - 2 

HiS^il - l{-ib*i^-C. 7i^V=^^\y>'m^^ (A-l) 
<i:x^^u:^ • ^ y^\y> ' J^^UVyn -y^^fi-g^fzlcfD 
20 TK^^IsJtlOife (B-l) (75E^S«r-^tl-^*iX4 OfiSgp. 

omssistu. v-y =i->^:t^/u (c-i) <DgS'g'i:^ 
1. sm^u. ^^^> ^ y'^^^^^ ' y^y^^M^ 

flc (D-l) (7>ffi-B^S^6 oms»^Lfcii;^ti, mjfe 

^'ji-i tmm^^\^x^.'^m^=^y y^ 

u-yh^Mitb, $ibi:^^JSF?jl -1 ^l^l^l^UT^^ 

[0153] tt^m 1 - 3 

mmmi-s\zio\,^x. (c-d <d 

^ \z.Mmm I- It mm\:i Lx^^^^i&m u mmn 

[0154] i:tmM 1 - 4 

mmm (b-d (^^-^u^y he omsisj^fK^^stt^ 

h-^- (H-i) (D-<uy b 4omm^tf)-(b. m 
mmi-i tmm^zi^xm^m^^^^y y h-^-m^^^c) 

-^i-5/h^i4agU. $btr||JB^?||l-l^i|^«t^L-C^ 

1 l-^-To 
[0 15 5] 
I«l] 
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DCP: 1, a-K-;* (tert -l/^^u-^/l-:*-^ W VT^a tr/^) -tV-tfi 
DVB : i^trs^U-O-tfi^ 



[0156] mmm 2-1 

ya\i'U>7i^^^])^-- (A-1) (D^U-y h 4 03 
i^(D7Km^M^ (B-1) (D^lyy b 6 OMM^t. > 

y=i->^^^/u (c-i) 1. smm^t^^^m^L 

[0 1 5 7] get ^-e. /i^y:/Dfc'u>-7}>^.if y-r— (m 
X. mum (7Ky:/nt:'uv;}^^;Ky-^-) tm&m 

[0158] ( a ) mmmmmu,^ 
1 8 o&mm^ 

^i^>T- : f|@2 Smin. 1 0 0mm 
^mmS: 2 5mm/^ 

k g f /cm2] 

[0 15 9] (b) mmi^^u^ 

|;i 2 0 0 g / c m2 (OJEtjr^m^^ J: 5 iwfi ^) «r«c1i- 

T, ^&^±^ 1 0 omm^"^. ^(Dms»iiF^^(om 



2(7 E : ^iB;5SS>fkLyh 

[0160] mmm 2-2 

Ili£^^j2 - 1 {C^dV>T. T'n t:'ix:x4x^;Jf y (A- 
1) :^XXJ^y^'f^u> ' ^ yy^}^> ' ^y^^ 
m^i^<7:^7Kmmu!^ (b-D (7:)SE^a:^-^n-eti/4 0 

• >^f=-U>7^n.y>^^M'a^ft:(7)7K^^;(lDi^ (D-l) 1 

ofisas^ria-g^u, '>y 3->'3i->r/u (c-d (r)ftfc» 
«9icv>';^7^r y/u:7^Lx- h (C-2) 0. sfifisis^ 

h-^- (N-i) :^^hnmm2- 1 tmm::Lxmmi$^ 
[0161] mMm 2-3 

:/Dt•^'>'4^^;Ky•^- (A-1) 3oasa5<Jr. 

Mm (B-1) Aommut. ;Ky t'z^y -rvy^yu:^^ 
^ Vmm (c-3) SfiSglSt. in^UV • T^nt'U^^ 
40 ' 5-:tf^y'7^:/-2-y/U'7j^/u;*i>*fi'g'«s:=ri. (e 
-1) 1 OSSaJir. Sk^mmzf^iry.Ti'^/u (F- 

1) lomm^t. mf^^/i^i:^ (g-d lofifiSR,^ 

^^<>'''<y-^^f— ^ffii^^T. g^#H^l3. 180 

[0 16 2] ^Sfe^/^■C^ CKTD^^U-i/ h^L/D=3 0. 
y^ y ^-^5 Omm^O-$A^ftti^:$r^^^T. 

2 2ovxi^mLxm.'^m^^yy 
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[0163] 2-4 

M&U. SOS&^tL. ^b{z=^^i^:^mr^ K (C- 
4) smaifP^ • . 

^*fi^f*:^7:)7K*^3tlPi|^ (D-l) lOSS^. 
V • T'o t'u-^/ • 5 xV- 2 - y/ujJ^Vu;^>'* 
S^f^rfix (E-1) lOMl:^. W^mik-f^^:^^ 

-r/p (F-i) K^'&mM^xxpmi^i^^ (G-i) 

1 0 fiS^^ia-a- Ufcl^^a. '^mM 2 - 3 ^ (^^(C L 
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